Introduction
============

Gross anatomy is taught in medical schools as a cornerstone of medical education. In recent years, the way in which anatomy is taught has encountered a lot of changes. At present, many medical institutions use different learning approaches in teaching gross anatomy such as lecture-based learning, problem-based learning, and small teaching groups \[[@B1][@B2]\]. Currently, the main modalities in gross anatomy course curriculum are dissection, prosection, interactive multimedia, procedural anatomy, surface and clinical anatomy, and imaging \[[@B2]\]. While many medical schools use dissection as an essential component of their teaching of gross anatomy \[[@B1][@B3]\], there are certain gross anatomy programs that do not use cadavers, but rather prefer to use plastinated specimens, atlases, plastic models, and multimedia learning tools \[[@B4]\]. Medical students show diversity in age, experience, culture, ethnicity, and level of readiness as well as learning styles. Learning styles and strategies are a key part of learner-centered approach and refer to cognitive differences that are relatively permanent but can change over time \[[@B5]\]. Likewise, learning styles and strategies provide insight into the ways learners perceive, process store, recall and interact with and respond to their instruction conditions and aimed at achieving optimum learning \[[@B6]\]. Students improve their learning using different learning styles and strategies \[[@B7]\]. Adapting teaching approaches to learning styles and strategies preferences improve student\'s motivation and performance as well as their experience in learning style preferences which leads to the development of the most effective teaching approaches \[[@B8]\]. Medical students select different learning styles in learning gross anatomy with regard to their different ethnic backgrounds. A number of reports which investigate medical students with different culture background show the role of culture in learning anatomy \[[@B7][@B9][@B10]\]. These reports have indicated that cultural factors have significant effects in anatomy learning of medical students. Students from a given culture adopt different learning styles for gross anatomy than those from other cultures.

Apart from learners\' cultures, the preference of learning styles can also relate to gender. Results from earlier reports have revealed a possible effect of gender on learning styles \[[@B11][@B12]\]. Regarding the influence of society and culture on learning styles of males and females \[[@B8]\], in present study, the learning styles and strategies preferences of Iranian male and female medical students in gross anatomy at Kashan University of Medical Sciences (KAUMS) are designed and evaluated. We investigated the similarities and differences in selection of anatomy learning styles and strategies among male and female medical students resulting from culture-related factors. We tested the hypothesis that males and females have different learning styles and strategies and preferences in gross anatomy study. The results of this study pave the way for Iranian institutions in designing anatomy curriculum.

Materials and Methods
=====================

Method of the teaching
----------------------

The present study is a cross sectional evaluation and has employed quantitative methods of data collection and statistical analysis. Teaching of the gross anatomy at KAUMS is traditional with dissection laboratory exercises. Medical schools in KAUMS have 7-year curriculum with the gross anatomy teaching in the first and second years. The gross anatomy courses have organized in a regional order (upper and lower limbs, thorax, abdomen and pelvis, head and neck) and neuroanatomy course has been presented in a systemic order. The theoretical classes are taught in 90-minute sessions that contain more than 50 male and female students together using PowerPoint presentations method. Practical classes are taught in 1-hour sessions that contain 15 students male or female in separate groups. Anatomy instructors teach gross anatomy using cadavers, dissections, prosections, multimedia, and radiological images.

Administration of the questionnaire
-----------------------------------

This survey is comprised of 237 second and third-year medical students (77 male and 160 female). The questionnaire was included with the class packet for medical students; 237 of 295 students (80.3%) returned the completed questionnaire and were included in the study. The questions were focused on methods the students used to study anatomy. The questionnaire was based on a study by Mitchell et al. \[[@B7]\], with some modifications. The modifications were included to add the questions in learning anatomy by all regions using cadaveric specimens, and omitting of some questions that were not related to gross anatomy curriculum at KAUMS. A Persian version of the questionnaire was made available and the students answered the questions regarding commonly recognized learning styles/strategies and their opinions of using them in their anatomy learning in order of preference in a ranking system and were graded on Likert scale. Ethical approval of the study was taken from the Research Committee of Medical Faculty of KAUMS. The questionnaire had three sections. Section 1 contained general information such as gender, city, and current study level of student. Section 2 had 16 questions on approaches to learning anatomy, with 4-item-scale, where 1 was never, 2 was sometimes, 3 was often, and 4 was always. Section 3 contained 15 questions on opinions about learning anatomy in medical studies, with 5-item-scale, where 1 was strongly disagree, 2 was moderately disagree, 3 was moderately agree, 4 was strongly agree, and 5 was not applicable.

Statistics
----------

The answers to each question were reported as percentages of students. The answers "never and sometimes," from section 2 of the questionnaire, and "strongly disagree and moderately disagree," from section 3 of the questionnaire, are considered as a negative attitude. The answers "often and always," from section 2 of the questionnaire, and "moderately agree and strongly agree," from section 3 of the questionnaire, are considered as a positive attitude. Responses with "not applicable" were not included in the statistical analysis. The differences between the male and female responses for each question were assessed using a chi-square test. *P*-values less than 0.05 were considered statistically significant.

Results
=======

The survey is comprised of 237 students, 160 females and 77 males. The results highlight the similar styles and strategies regarding the anatomy learning methods among Iranian male and female students. However, there were also striking differences, particularly in having difficulty in studying anatomy with cadaveric specimens, learning anatomy from book alone, and learning it in small groups.

Female students were significantly more interested in learning of gross anatomy with cadaveric specimens (male, 41.7%; female, 49.2%; *P*\<0.01). Male students found learning of thorax anatomy using cadavers more difficult than female students (male, 24.7%; female, 9.4%; *P*\<0.001), while differences in learning head and neck (male, 50.6%; female, 50%; *P*\<0.5), limbs (male, 26 %; female, 19.4%; *P*\<0.3), abdomen (male, 23.4%; female, 17.5%; *P*\<0.2), pelvis (male, 55.8%; female, 51.9%; *P*\<0.8), and brain (male, 46.8%; female, 44.4%; *P*\<0.9) were not statistically significant.

[Table 1](#T1){ref-type="table"} shows comparison between the percentages of male and female students who preferred the styles and strategies in learning of gross anatomy. There were no significant differences (*P*≥0.05) between male and female students\' responses. More than half of male and female students used the approach of "tackle whole area first then\... to easier and smaller pieces". Most students preferred to make and use notes, plastic models, bones, pictures and diagrams (male, 77.9%; female, 74.2%). Female group used study aids such as plastic models, images, bones and diagrams more than male group, but it was not statistically significant (*P*\<0.08). Some students raised questions in class (male, 27.3%; female, 19.4%) and after class (male, 28.6%; female, 24.4%). They found it easier to understand (male, 61%; female, 60.6%)and remember anatomy (male, 62.3%; female, 57.5%) in a clinical context. Some male and female students\' learning was driven by the format of assessments (male, 27.3%; female, 23.1%). They used an "image in mind" while they study anatomy (male, 62.3%; female, 64.4%). For both groups the moderately easiest way to learn is based on body regions and different systems (male, 49.4%; female, 55.6%). Some students learn by reciting definitions and memorizing facts (male, 16.9%; female, 16.9%). Both groups preferred to use cadavers dissection (male, 57.1%; female, 60.6%) and sometimes prosection (male, 37.7%; female, 40.6%) but most of them preferred to have a demonstrator carrying out dissection in laboratory sessions (male, 72.75%; female, 73.1%). Some students found it easy to learn from cross-sectional images (male, 29.9%; female, 22.9%) and used web-based resources (male, 11.7%; female, 10.6%) as a learning strategy. No significant difference was found in male and female students\' opinion about whether their way of learning is suited for anatomy study. Female students enjoyed learning anatomy more than their male counterparts but this difference was not significant. There was no significant difference between male and female students in the likelihood of forgetting anatomical knowledge after exams. They did not believe that sufficient time is given in the curriculum. There is no significant difference between male and female students to find hands-on dissection very useful, and to hold the view that learning anatomy takes up more time than other subjects. Female students believed dissection sessions are necessary for anatomy learning more than their male counterparts but this difference was not significant (*P*\<0.07). Male and female students agreed that they cannot learn anatomy from books and lectures alone (77% and 86% respectively), but their differences in case of using books were statistically significant (*P*\<0.03), although regarding lectures, they were not significant (*P*\<0.07). Female students were significantly more interested in learning in small groups (*P*\<0.01) but there was no difference between students of both sexes in their preference for learning individually (*P*\<0.2) ([Table 1](#T1){ref-type="table"}).

Discussion
==========

This study was carried out on medical students at KAUMS in Iran for exploration and assessment of their learning style preferences and the possible gender-based differences. The current study demonstrated some similarities and differences in learning styles and strategies in studying between male and female students in Iranian medical schools. Gender difference in anatomy education is important regarding the development of new teaching methods and the increasing proportions of female students in medical schools worldwide \[[@B13]\]. At KAUMS, the number of female medical students is approximately twice their male counterparts. Results of different studies showed statistically significant differences in learners\' perceptions in different countries \[[@B7][@B9][@B10][@B14][@B15]\]. Iranian students like Chinese \[[@B7]\] and Jordanian \[[@B9]\] students seem to be involved in tackling a whole area of anatomy for first approach. This is indicated by their preference in earning a general image about an anatomical region in their minds and low interest in studying cross-sectional images and web-based resources to learn an anatomical structure. According to Gestalt psychology, in this holistic approach of learning, students acquire an overview about the anatomical region which is considered to enable them in understanding the relationship between different anatomical parts \[[@B7]\].

The present study revealed that both male and female students did not like to learn anatomy by reciting definitions and memorizing facts but were interested to understand anatomy in a clinical context. Anatomy learning in both groups is not exam-oriented and not driven by the format of assessment. This preference may explain why both student groups did not claim to forget anatomical knowledge soon after exams. It is reported that retention of anatomical sciences is significantly less than other basic medical sciences \[[@B16]\]. Using new modalities in anatomy learning and an approach of exam that examines the applied anatomy can improve deep learning of anatomy among medical students \[[@B17]\]. Iranian medical students, such as Chinese \[[@B7]\], Jordanian and Malaysian students \[[@B9]\] are not interested in asking questions during and after class. It can be related to the authority of the teachers and their official interaction with their students \[[@B7][@B9]\]. Most Iranian students preferred to study gross anatomy according to body regions and in a clinical context. It seems that studying regional anatomy is easier than systemic anatomy \[[@B18]\].

The present study revealed that 59.5% of students preferred using dissection and 39.7% preferred prosection of cadavers. Limitations of using dissection of cadaver in Iranian universities are related to their religious beliefs \[[@B19]\]. Previous authors reported similar problems such as touching and looking at dead bodies in Asian countries students \[[@B20][@B21]\]. The majority of male (61.1%) and female (68%) students, however, did not find learning anatomy using cadavers difficult. In female students, difficulty in learning the anatomy of all regions using cadavers is less difficult than that of male students. Dissection-room experiences promote the learning of three-dimensional (3D) anatomical structures and develop both psychosocial and professional skills \[[@B2][@B22][@B23][@B24]\]. Iranian students relatively prefer to apply cadaveric dissection in learning of gross anatomy. The male students find greater difficulty in learning the anatomy of all regions using cadavers, with a significantly proportion in thorax. These results may represent that female students are more interested than male students in dissection-room experiences. Sandor et al. \[[@B24]\] reported that female students significantly stated that dissection experiences were a source of stress for them. Our data shows the dissection-room experiences do not provoke negative reactions in majority of the female medical students.

Learning of anatomy by web-based computer-aided instruction causes an absence of the emotional experience obtained in learning from dissections and prosections of cadaver \[[@B9]\]. In the other hand, the improvement of anatomy learning by using computer and Internet has been confirmed by many reports \[[@B9][@B25][@B26]\]. However, Iranian students expressed low interest in using web-based resources. One likely explanation for such strategy is the different cultural background of the Iranian students with their counterparts in other countries. The anatomy lecture classes and learning from the book occupy a considerable time of the course in medical curriculum of Iranian universities, but in our study, it is proved that this fails to improve anatomy learning for both male and female students alone. The students in this study mostly preferred to learn gross anatomy in small groups. In small groups, students participate directly in the instruction process and in their own learning and develop their interpersonal and communication skills \[[@B27][@B28]\]. In our study, female students preferred to participate in small groups more than their male counterparts. Gender differences in their preferences about learning in small groups, can be related to interest of female students to learn in a collaborative environment and their more social interaction with other students as higher than males \[[@B6]\]. Present study showed that learning styles preferences of the majority of Iranian medical students are not of a single mode. The study about learning styles preferences of medical students have showed that the learning style preference of students is through four modalities of visual, auditory, reading/writing and kinesthetic \[[@B6][@B11][@B29]\]. The majority of Iranian medical students preferred using multi-modal learning style \[[@B30]\]. Current study was accomplished only at a single university in Iran and the number of participants in this may not depict total population of Iranian medical students. It can be main limitation of this study. More considerations with multiple participants at many institutes are necessitated for assessment of learning styles and strategies preferences of Iranian medical students.

The present study described the learning styles and strategies preferred by Iranian medical students in learning gross anatomy. Moreover, it showed significant differences in anatomy learning styles and strategies related to gender differences between male and female students. The most prominent distinctions were the difficulty of studying anatomy with cadaveric specimens, learning of anatomy from book alone, and learning of anatomy in small groups. Knowing these learning styles and strategies enables instructors to provide a variety of teaching materials and resources and design suitable curriculum in order to achieve educational plans that supply educational goals of medical students. In respect of increasing the proportion of female medical students in Iranian Medical Sciences Universities and their more interest for dissection-room experiences and learning in small groups, it is necessary for the instructors to improve the gross anatomy curricula. This study suggests an increase in proportion of dissection-room experiences and learning in small groups in curriculum of female students\' programs.
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###### The comparative data of male and female students with positive attitude regarding the different styles and strategies of anatomy learning
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  Style and strategy of anatomy study                                Male        Female       *P*-value
  ------------------------------------------------------------------ ----------- ------------ -----------
  To learn whole area first then to smaller pieces                   43 (55.8)   90 (56.3)    0.9
  To use notes, plastic models, bones, pictures and diagrams         60 (77.9)   118 (74.2)   0.8
  To raise questions in class                                        21 (27.3)   31 (19.4)    0.1
  To raise questions after class                                     22 (28.6)   39 (24.4)    0.4
  To find it easier to understand anatomy in a clinical context      47 (61)     97 (60.6)    0.9
  To find it easier to remember anatomy in a clinical context        48 (62.3)   92 (57.5)    0.4
  The students\' learning is often driven by format of assessments   21 (27.3)   37 (23.1)    0.4
  To use an "image in mind" whilst studying anatomy                  48 (62.3)   103 (64.4)   0.7
  To find it easiest to learn according to body regions              38 (49.4)   89 (55.6)    0.3
  To find it easiest to learn according to different systems         33 (42.9)   71 (44.4)    0.8
  To prefer using cadavers dissection                                44 (57.1)   97 (60.6)    0.6
  To prefer using prosection                                         29 (37.7)   65 (40.6)    0.6
  To prefer having lab demonstrator                                  56 (72.7)   117 (73.1)   0.9
  To prefer to learn by memorizing facts                             23 (29.9)   41 (25.6)    0.4
  To find learning from cross-sectional images easy                  23 (29.9)   36 (22.9)    0.2
  To use web-based resources                                         9 (11.7)    17 (10.6)    0.8
  To enjoy learning anatomy                                          43 (55.8)   93 (58.1)    0.6
  The probability of forgetting anatomical knowledge after exams     42 (54.5)   97 (60.6)    0.5
  Sufficient time is given in the curriculum                         30 (39)     72 (45)      0.3
  To find hands-on dissection very useful                            49 (63.6)   105 (66.6)   0.5
  Not necessary of the dissection for to learn anatomy               12 (15.6)   15 (9.4)     0.07
  Learning of anatomy from book alone                                26 (33.7)   28 (17.5)    0.03
  Learning of anatomy from lecture alone                             16 (20.8)   16 (10)      0.07
  Learning of anatomy on my own                                      18 (23.4)   42 (26.3)    0.2
  Learning of anatomy in small groups                                31 (40.3)   96 (60)      0.01

Values are presented as number (%).
